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(54) POWER SUPPLY DEVICE AND POWER SUPPLY UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To delay and start up 
supplied power supplies in good order for each power 
supply device, when starting up a plurality of power 
supplies with a same power supply by providing a 
delaying means for inputting after delaying the supply 
power supplies. 

SOLUTION: A delay circuit 51 consists of sequence 
starting input parts 53 and 54 for turning on a relay 
contact 52 by applying a voltage externally, main power 
supply input parts 55-57, a power converter 58 for 
converting AC that has been inputted to the main power 
supply into a DC, and DC output parts 59 and 60 for 
sequence starting output which is converted into a low- 
voltage DC for slave control. Then, the delay circuit 51 
is incorporated into each power supply unit, a first main 
power supply input is inputted to the first power supply 
unit as it is, a second power supply using and thereafter 
supplies power by generating a supplying time difference 
in the order of connecting each power supply unit for 

inputting a previous operation output as a delay command signal. Furthermore, since 
machine is started up in the order of the time difference, a large inrush current that 
concentrates temporarily is avoided. 




each 




<i9)H3fcBHfWJt (jp) (12) ^ |g if# it ^ $i (A) (umnK-mm'^ms^ 

#W¥10 -257672 



(43)^18 B 5pjS6l0^(1998)9^25B 



(SDlntCl.^ 




F I 






H 0 2 J 1/00 


3 10 


HO 2 J 


1/ob 


3 1 DC 


G 0 5 F 1/00 




GO 5F 


1/00 


F 


1/10 


3 0 3 




1/10 


303Z 


H 0 2 M 3/00 




HO 2M 


3/00 


Z 


7/21 






7/21 


Z 






a^SOSScS FD 


(^ 10 M) S»HtriK< 




»H¥9-70367 


(71)fflKA 


000002945 












(22)ffleB 


¥^9^0997)3^7 0 




^«jfire:«r&*3^K?Es±^Bno#% 






(72)«|g« 


























(72)^l!g« 


mm 


























(74) ^^SA 






(54) mm<D^wi 











(57) [^*^] 



38^3 Au-r 



83 

( 8^ 



^ 75, 



78' 



87 85 



7^ 



.74 



y /2. 89 
-2Z s^ixu-r 



i!^L 



-71b 
N73 



90 



$2 Au-r 



.71c 



83 fh^jStm 
86- WX-f^^ 




1 

mMmm(DW)im:h^mmm^m^tvx. c<Dm^x 10 

9m:3.::.v ht(OrS^im$ti^mM:^^y hX$>'o 

ho 20 

X. ±nEmwL(Dm^mm::^:=~v h delft Lxmi^mm^M 

imMo:>nmrj:Wm] 30 
[000 1 ] 

[0 0 0 2] 

T) --CDlB^^^LTti. ^1 1 tCTf^-Ti:^^. fi-^^ 40 
^mmrh^:^^ 1 1 1 2tf^h^^ 

[0 0 0 3] CCOit^. mi:^\y-ymi 1 5CC,^C^r 

^mmmi 1 i^m^tctpmm^-Bi 1 8^/^SB$•^±r 
js-r L r ^ , 50 




10-257672 

2 

(0 00 4 1 C<Da<Oif>*aST^ 1 18--v(Die 

01 2tCij^T<:i:9CC. ^X^ffl[Jig,^t-^ilfi<:r 
-y;l/119. 1 1 9fccfcO'mili^--:/;H 2 0. 12 

1. I 2 l^Xl^mM^-'f)^! 22, 1 2 2iCD^< 
Oie^S^igSgBl 2 3 -^WL/. CCDEti*84gT-^l 1 8^ 
S^tf MfW5!r» 6 4 *:-r o^it 8 5js:(D ^ - ^ lX«t:f ^ IB 

20: I 2o^m9\'Ofcy-yjimmcyciLxu^mm 
mi 2 4^imto. -eoam^n/c^^is^si i 8 

1 2 5. 1 2 5^Sl^L.Tl^^o C<Dtc^. gB^StCi^^S 

?5c^r(D^--^>'b^igM@^-r^/c26a>43*8ffiT'&i i 

[0 00 5] 3 01 StC^f J:^CC. mi-ms 

o^?gi^B 1 3 1 a - 1 3 1 c^m-mmxmwi-r^^ 

^^i^mmbfcm^. ^mmmm:! 3 1 a-i 3 i c 
(0[^U(ratm~<D^mmMi 3 2f)^^m^^ti^ACy' 

DC^J^^l 3 3a- 1 3 3 c^rt®Ur«JS^n. C 

(D?sffim?i^.i 3 2(DOhimi'^(fcm-r5i^x±m.Mmm:\ s 
1 a-'i 3 1 c ^mmcm^LxiLt^'f. cntcs-:50i 

rS^g^^tl/cXU-T/l 3 4 3-^1 3 4c(C®gi« 
[0 0 0 6] C<D»-^. cn^CD^^iK^ai 3 1 a-- 

1 3 1 citcnbxmm:^^ v^^xn^t. ±mMmm: 

1 3 1 a--! 3 1 c^mndC\L±\rf^fc}^^—nm^± 

fcK). ':/iy-tff)mmiyXv^':>tcKi. ^(ommKomws 
^-iixmrn-r^fc^o^ ^pm^^9m(tcmvx9i 

[0 00 7 ] 

-^Mxm^(Dmwmm:^'SJii^^f^. ^.t^^titcmm 

[0 00 8] 

[i*jii^Mi?iT^/ci?>a)^S] iS*^iietl©^0^tJ. 

^^umi^mm^im^i^xxtj-r^mm^^^m^fcm 
mmmx$>^ct^i^mt-r^. 

[00091 it*3S2 fB«©^q§«. il3iJg^ft#OA 

ti^cm-^i.^xw^mmrB'im^^Mxm^^mt^t^m^^ 
^j:^ y ^M^txm}g^m^mfS,Lfcmmm^x$>^ 
[0010] Mmms^moHmu. m-±mM(fcmm 




3 

[0011] m^4im<o^m^t. m^mw::^^^^ k 

[0013] tmmi nmo^M^t. jm^mom^m 
[0014] nmm s n^momM\t. mmmm^ ^ ntc 

[0015] 

mi&mm^jm^m(tcj:^m^i^'^xmMm&(^ 
Atj-r^. ^fc. mmMm(^mm.^m?^^i±xmi^r^ 

mm^mmmm^m^<DX:hf^m-^\.^ximm 
^^mmmmmm^'&xm^^mtfv. ccomM^mx 

[0 0 1 6 ] ^/c. mmMmf^cmm^mM^'^xm^'r 

m(omimt}^m^m^m^tbx. ccom^xm'^-r 

j:K^&mmim::i^y hm--<Dmi^mmm^^o^ii:x 

100 17] tfc. mm::^:^ y h ^M-^$0!SJ^^ yht 

[0 0 18] iaii;<. mm:^:^y h =&fi-^sijap^^ h 

X. C<0mM::3~^y hf)^fbmmi!}Lm:3.:^y h^^m^^ 
[ 0 0 1 9 ] $ e»(C. 1S»<lB5S$n/cft#*!LS^^ 




C3) nmW- 10-257672 

4 

[0020] 

mmonm comm. m^^i^tcmm^mmmmx 
mM^'^^ct'^^x^^tc^. m—mmxmmr^0^^ 

(Dmxmm^mmx^^tcisb. momsommi'i^^mm 

[0 02 1 ] ^/c. h^bLTl5(ai^^Sa^cu/c 

x-iiLxiL±.H6tt. mm(c&mM:3,::-y homm 
m(^cm^miim^->i'^x^mmi^r^tc^^. com^m 

[ 0 0 2 2 ] ^/c. mmMm=^mi^^xmMWsi'^^i^x 

C(0^^-^(Dmm(fCmr$l^X'^::^^ 

[00231 $ etc. m^Mmom^mm^mmom^i 

[0024] 

immm] c(o^m(ommm^&rFmm(^m^i^xnm 

[m 1 nsfe^'j] s 1 umm:^^ y hi i ^^u. ccom 
a^ar- h 1 1 ict^-:^mK<Dmm i 2 cca:^:^^ ^ ^ 1 

3iffl;'7n4'.^^ 1 4<h^^^^S^gpi 5<h^— *W 
^1 6{|iJc!:miEP5T«Ii|S(^ffl^t-^Xlx--:/apl 7fflijcb 

<Dra^/^^ELr^x^^:/l 7 a, 17b •^>?^-r^^ 
[ 0 0 2 5 ] Kku/cSM 1 2 <D-mm(^^tmh 

40 ^^^arK?P^-r ^ A:^ 3 ^ 1 3 tiD0?^m^g{5 1 3 

[0 0 2 6] CCDli-^. ^2^^^-rJ:^tc. <5r^:/;i. 
1 8{iv;:^^?ffliJ}&ie>0 2*cD3Hi^r-::^;i/i 9 

t ^'^MUip h(D2 ^(omm^ -yju2ot <D^n 4 * 

03fe2fiJ^-:/JH 9. 2 OCCJ^;D/c}g^f> 1 8 b 
db?Klg^a5 1 8 a (tCm tfcC ncc*f|£"r ^ A;tl =1 
1 3^3:2:$(Dilfi^-r>2 1 t 2 ^(OmWy > 2 
50 2<L<D^ti-4*CDM^>j7^>2 1 . 2 2 ^Jc^D/c fWL 



5 

[0 0 2 7] C(OAti:^^^^^l 3i>Ptj£-r^»Sl 2 

SB 1 4 a <h >i U-:^A:tF:3 i> 3^ 2 3 (D£hfimm^\^2 3 

CD«^^tt{;':?n^^^:$f 1 4«2*CDilft^-r>2 1 i2 
^(DJI^SiSma^.^ >f > 2 4 i (D-^it 4 ^ > 2 

1. 2 4(^CftCfc^'>Kl 4b -^IHlJfm^^Pl 4aCC 

7 afflJ<D2*(03lfi^^>2 5 i2*CDm?^ 
^-02 6 i(7)^it4*(D^^iJ^'f>2 5. 2 6^JCSD 
/cSJj^l::->2 3 b^ei?^S^2 3 aCC^Ur, W\mc 

[0 0 2 8] ^/c. A:^?n^>7^ 1 3tmi'=^^-^^ 1 
4(hcDrBlcDS^l 2±CCtJ:7*»;>hgtg2 7^g2^L.r 
CCD:7*»;>hSS2 7CCjlft^-r>2 1 ima^.^ 
>f > 2 2 J:afi1-S|5IIJg^ ^ > 2 4 i ©SaiS^^ > 

2ii^>r>2 2«:*fLr«. -eco^>f>2 2^MKbrai 

mPl±-r^^^'7-<>i^Br^2 8^^^LTt>5o C(D 
[002 9] ^a5mi«^.S^^|5 1 5 ti. 1 2 cDTIdW 

ccgx>f^c:fe>n. cccc^i^gi5m2 9 3&5gi^$ti. ^c>r 

9\UWm.^^S^ (^«J^J*AC100V'-'2 40V -^DC24V ) "T^ 
AC/DC^fe|g 3 0fc.i:C/2:*(D^^ 

m?2g^W^>2 4^/rbTW;^n;^^^ 1 4tCl2«igglU 
TC^-So cn^J:Ov 1iIEP5T^l|!c<Z)XU-ygf 1 7fifj 

[0030] ^(D%%m^t^irifd^m^^'^^.^xmn^ 

^m.^ti^cT.V-ZfX 7a6[)ft^^S3 
tl. ^/cCCOXb-:/! 7 a7!)>^DWtl3<DXU->^0C>!^ 
US^m:^i!^i2i^5 n/c^x u - ':fm}^^ ^ 3 2 . 
3 3^i\\^X^m(r>^7s\y-':fKy^^^^^3A. 3 5 

©?^®m;^cD^^cC^^;^u-:/l 7 a. i7b-ccStL/ 

[003 1 ] c(Dcfc^cc:^;iS$n/cm2!i:i-=:- > h i i ^ 

U 1 5 0C^a5m?12 9 ^fe^O/cttffir A:^34^ ^; ^ 1 
3<i:i±J;^n^.^^ 1 4^xix^r^?¥i 7 0^mf(Diei^>rt 

CvaJfei©:^^^^ ^ 1 8 . 2 3oc-^n^t^M3^.^r^T 

^/ctt-C-JSigJgS'Ct5. ItCC. C<Dm:xr.^y h 1 1 
^M^CP^ L/X«M=J ^^P^13. 14 cDMiA;t^}ig{WcC:t 



(4) , ^mW- 10-257672 

6 

[0 032] 03^fem-rci:^tc. mEmrmm 

^CtB^-r-^ie^fi^CO^Xb-^f^l 7 A. 17 B '4C 

[0 0 3 3 ] [m2mmm]m4[tmmmm4rr^9ri 

m^mm^^m^xmf&Lxi^^. 
[ 0 0 3 4 ] 5 i^mxmwLmmm^^m^tcmM:3.:^ 
20 yh Ul (om^m^b 1 ^nkv. comum^s i 

f '5t^-^>xie®iA;t?a55 3. 5 4<L. ^miigA:^?^ 

5 5. 56. 5 7 c<o^mmxt}^tifc^m^w^ 

[0 03 5 ] COii^. ^mmXtl^bb. 5 6. 5 7 
(O 3 i2^(D ^ . ^ 1 mi?f.:x^ ^> h U 1 fc3:il]SB#PHl7&5qF 

^/:c/cii?>iiii?m#.6 1 ^^jmcDism (55. 5 7 > -c 

tc^M^m^^.e 1 ^3i3§$i±/ciE«g (56. 57) xm 

moxi^^. 

[0 0 3 6] C (DM^^m 5 1 ^^mm.::^^ y h ^ClfiiA 
^ra^■rec<htcJ:o. |g 1 ^^H^-:^ h Ul CCtS^ 
V}(D^mmXJ:):f)^'t<D^^X:h^ti. m2mm::i^^yh 

u2mmtm(ommti ( u-«.^,5 2^3Kii■r5^a 

KjB^rB^^) ^ii5ifi^m-^iurA;^-r^/ci?)O^^M 
hui --Dnommm^rcmt^mmm {m^uo.25 
smm) ^^c^axmMm&L. c<Dm^mmm^^ 
40 i'fx&^mmm^m^ii±'f}^^fcib. -mmcm^r 
^:K^rj:^xmk^Mmr^>ctt^x^^>. 

[0037106 «ii3^lElSS5 1 ^±^^(Dmt®:x::^ y 

h Ul n ^mi2^A.x^mmf^mmmmLtcm^^^s 

m-'^mMQ2(^mm^rifc±^^(0^m::i^::^y h 
Ul'-UnCC^tOr. ^aibx^ v^e 3^0NT5 

^?l^^'/>6 4^/^LTl^l^?^.r2-J:-v hUl 

mma^msioxm^mtj^b 9 . 6o<fcoxu-y 

50 >6 5€/M.r||2m?I^.rLj:..;, hU2 (Di^'-^>Xja|j, 




(5) 

7 

[0 0 3 8] c(D'ju-m.'^.s2(omW}^S'^i^^xmz 

xmMm:h^5 9. 6 0 J:Oy^-^^cOf>-<5r>xjaS6A 

[0 0 3 9] C(DJ:'?tj:m&M^b l^±mim::i~^y h 
Ul -'UntC{lx.^CiCCcl:«9. maS^^*:' hStCgli lO 

U n ^— JSJatfjT^JBiKjx -( :;^e3 ^AtiXi^mMI^ 

(om-^ 7 2 o±SPCc A;^mai3 ^ ^ ^ 7 a <h 20 

;J;^7i^7 4^WO. T^C ^J^giSm® A::^ ^3 4^ ^ ^ 7 5 

Nu-j\^m<D^m^<Dmtii^u-)U7 ^dcmimmtj:^ 

[004 1 ] com^. Ktimm^^^^^7 3{t^:A^ 
mmtti. mjo<r>d^tim&:=i^^^7 A\t,mmmti^- 30 

[0 04 2] c<7)i#. ieiS^8t?55:^c^^^^xu-:r 

--r^;l/8 4 *i1-SPm«aA:^n4^ ^^75 CcSJ^UTBifM 
[0 0 4 3 ] CCDcfc^tC. 1 0<Z)mii?.^^ h 7 UC>Pt 

'm:mm^ t <Dw.-:f^<Dm^^m(D-io^myix^^fc^. m 

[0 044] mMnfAm'^U7 e mmr^^mmmo 
mmfii^wt:&m^\^. j^-iuy v^iyy'7 7kt!^iii^ 
x9^^i)^ h^mm^^comwim^ mmmx^ ^ j: ^ 

CC^fcorjesftSgf^-r-S. -^e^C, C<Dm-a^:xj::.ty h7 1 
©fiE:^.firgCC. WfficDit5i^{Ttt:fvt8 0^ec-^^-r-5> 

tmxm^^m-^^^ ^cttf^x^^. so 




10-257672 

8 

[0 04-5] ^8^3:il5i[DlK^mi'-ll3m^.:xr.^^ h 

7 1 a'-7 1 cCD-en^nCCffliA^rrL-. hSB^iJilH^ 

^IgttHB 8 5 i . C ncc*f j£-r -S f^SRX ^ ^ ^ ( sw 

1) 8 6cb. mmmsit. miimms 3t. 

^mtcSrJc^ripI— <^gB3^T)iESaS8 3^^,m^n/c 
±mm:::i^:^ y h 7 1 a-- 7 1 c SB$F^•ro3i52$•tf 
[0 04 6] co:>x^i:cm}&^iritcmm^^mxfcm 

{^M>&^SB«i:^-^ -:'^ (SW2 ) 7 S^rONSIf'^-r 

^ <!: . 51-^3^^^ai 8 3 himmS.'f)m^W:mKti ^ 
--fyX^^ A^iXi^Xmi^m:x:^ j h 7 1 aCCEpJa^ 

c:(D3?a^EE^ii:^^J^8 8r'iSgfe^Ecc^o 
rffl^?^?Sn^.^^7 4fflij^c[±};ti$n. ccomt^^tifc 
mm.mmtWMsmti'r-':/)\^8 2^J;:->xm\:^\^-':^ 

8 9-s<hm:^;$fiS„ 

[0 04 7 ] ^/c. CcZ)tH:^{^|^2mil^^^ h 7 1 b 

(OKti^m.::^^>^^7 3^tKti^ti. cnccssijur. 

^2mi!g:x^':. h7 1 h(0:X^ v ^MWMmS b^^ZJ^ 

imm^s7i)mm\^xmm'^in. mMztitcmm^^ 

5.87 (Om^m^^mti or jl5i«Jf^^tf^5lt 
Aj:*5e>||2mi^.:xj:i'> h7 1 b (D^:^^^^ 8 8 ^/M. 
r^2XU-y9 0:foJ:t>'|^3m?!^:3.^ > h 7 1 o^t 

cntciii&o-cii3miKa--y h7 1 C3&5ii5i 

[0 04 8] C<OJ^'?l^mmm8 7 ^±mM:3.::.v V 
7 1 a--? 1 ctCitx^CitCcfcO. ^ hStCil5i 

m^mX^%LhXtL±M^Ctti^X'^^. COtcisb. 

[0 04 9 ] 09«515i0?59 1<D— m^L. C<Dil 
52lpIE§9 1 «h^>>^X^Tri . SHRl . R2 . R 

t LxmmMm^K)! $ tixw^ l . WT^<DmMm 
rata. »; u-xi ^Kif^$Hfr;^-f -^'^swi ^ON-r 

[0050]lllOt3:l^ID< aUIIliSS I 0 1 (O—m^m 
L. COii^lsISai 0 l^gJnRll, Rl2. Rl3. pJ^ 
r3>-r>1fCll. r3>f'>1fCl2. ^ V :t - F D ct 
Ofit^O. CRc?:)0*^IS^pJ^r3>7^>-tfCnic<J:OI^ 
gpbTB^S0^32fl#ra^^^lx. CCDjUiililSS^ 1 0 1 
ccliiftft^ i \^X(DmMmm.i)^ b^:y:^(rcj:^tf yvv 
>^ 1 0 2 ^/M/T A;'j5nrs!jf^L. ^soiij^B^fei 




(6) 

9 

[0 0 5 1 ] ±i^(Dj: "XfC. m^^titcmm^Mm^^ 

[ 0 0 5 2 ] ^/c. )liSI^|gS^ffliA^'C3i5ii6fP3iir 

Mx^^fci^. mmrj:imm^xmm(ic:SL±f)^f^'&^c 20 

[0 0 5 3] C<DB^Mt. ±M<Dm^0i<Dmf&t(O)^m 
51. 87. 91. 101 tcmUv I^TIBJ^iCC. X 

Mf&L. mmim:3.^y hilt. 17 30 

A, 1 7B"'^n^z^b. mmmi^mm. ii^sKs i 
[01] c (o^mom 1 ^^d^mai^^Lr. -J h (o^m 




mmW- 10-257672 
10 

mz] c <D^m(om i m:iim<omm:^ :^yv <o-m 
[03] c (D^BM(Dm 1 mmm(DmM:i cdib^ 

[^ 5 ] co^Hjo^z ||ffi^(I(D?^A®SPMtStB^ 

[07] c o^BjcDm 3 mmmcDmm::^ (omn 

[09 ] <Lo:>wn(om3mmm^cm\.^hin^mm^ 
[010] c<D^m<om3mMmiicm\^^htx^mm 

[011] fi£*[>v>^dfi;^u-^Pa(Di5SISJ^t«JS 

[012] se*(Dtfisiia^-&^^i=^yts5^«i^«3g^ 
[013] mk<r>mMmmi(o^m^m^7rs'3rMm^. 

11. Ul -Un. 7 1. 7 1 a-'7 1 c -m®:!^-^ 
h 

1 6-'VX^ 

17. 1 7 A. 17 B-X^-:/af 

4 1 -"mmmm. 

51. 87. 91. 101 -mm^ . 
6 2 -^mM 

8 3 -:51-S|$^?Jitmai 
1 0 3 • h^-^T*:; 



(7) 



mmW- 10-257672 



imi] 



CHS] 




51- mtmjB 



16 - 

17 7.u-rsf 



[02] 



[09] 




1 1 fl3tL--vh 

16 - 

17 - 



91 -aitEim 



[04] 



41_ 

U2 U3 



42 



A 



U5 



SEES 



Un 



Ji 



41 "ftSSKX 



(8) 



#gfW 10-257672 



me) 



17A 

17a 17b / 



Z9 ^ 



i I 



17c I7d 

D-^ — b 



17B 

u / 



17e 



29 



17A,17B- XU-Tg^ 




17] 



8TI_ 



73 



74 



78- 




SW2 



.72 



1 



60 



84 



[010] 



102 



J21 

/ 



62 • i«5R 



Ri2 Oil Rii / 



103 



SWi 



toi™ autEi^ 

103- ^747-/7 



!1 2] 



71 • -eiaa-^h 

76 - iftjSt^IBUi/lFjp 
83 -jaffXSt** 




125 125 



(9) 



#I3¥ 10-257672 



83 




78 



/I 



87 85 



f — |i£IiB!tt| -^ 



V 



swz 



— ^ 



SW2 



■71a 



.82 



J9 



■71b 
73 



90 



5g2 :^u-r 



.71c 



71a~71c-s^ji^vl' 
83 •fl^SPJc^l;??. 
86 - fSifPX-f-v^^ 



(10) 



10-257672 



1 1 ] 




13] 



/133a 



131a 
1/ 



/133b 



134a 

L 



^131b 



AC/OCtttS 



13Ab 



/133c 



AC/DC*tt5 



131c 



1340 



H 0 3 K 17/295 



F I 

H 0 3 K 17/296 



E 



